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(54) FLAT FLUORESCENT LAMP 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high performance, long service life and low 
cost by constituting a discharge electrode by nipping a thin plate formed from a first 
metal material by covering layers formed from a second metal material when a 
discharge chamber is composed by bonding a front board to a rear box body via frit 
glass, a discharge gas is enclosed and a pair of discharge electrodes are arranged in 
the discharge chamber, a phosphor is applied to the upper and lower surfaces in the 
discharge chamber, ends of the discharge electrodes are extracted outside the 
discharge chamber which passes through the bonding material. 
SOLUTION: A part arranged in a discharge chamber of discharge electrodes in this 
fluorescent lamp has a structure where a thin plate 5 1 formed from a first metal 
material is nipped by covering layers 52 formed from a second metal material. In this 
case, the first metal material has a thermal expansion rate closer to a frit glass than the 
second metal material, and the second metal material is easy to emit secondary 
electrons, or has a low sputtering rate, or is easy to emit secondary electrons and has a 
low sputtering rate as compared with the first metal material. 
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CLAIMS 
[Claim(s)] 

[Claim 1] An electric discharge room is constituted by joining a front substrate and a tooth-back box through jointing 
material. In the flat-surface type fluorescent lamp which the discharge electrode of a couple has been arranged while the 
discharge gas w as enclosed with this electric discharge interior of a room, the fluorescent substance was applied to the vertical 
side of the aforementioned electric discharge interior of a room, and the edge of the aforementioned discharge electrode 
penetrated the aforementioned jointing material, and was pulled out by the aforementioned electric discharge outdoor The 
portion allotted to the aforementioned electric discharge interior of a room of the aforementioned discharge electrode It has 
the composition sandwiched by the enveloping layer which the sheet metal which consists of the 1st metal material becomes 
from the 2nd metal material, the metal material of the above 1st It is the flat-surface type fluorescent lamp which has the 
coefficient of thermal expansion near the aforementioned jointing material compared w ith the metal material of the above 
2nd, the metal material of the above 2nd tends to emit a secondary electron compared w ith the metal material of the above 1st, 
or is easy to emit a secondary electron and is characterized by a sputtering yield being low or a sputtering yield is low. 
[Claim 2] The portion which penetrates the aforementioned jointing material of the aforementioned discharge electrode is a 
flat-surface type fluorescent lamp according to claim 1 characterized by the sheet metal which consists of metal material of 
the above 1st, without forming the enveloping layer which consists of metal material of the above 2nd being exposed, and 
forming the oxide film in this outcrop. 

[Claim 3] The flat-surface type fluorescent lamp according to claim 1 characterized by preparing the interlayer for preventing 
diffusion of the atom contained in both metal material betw een the enveloping lay ers which consist of metal material of the 
sheet metal which consists of metal material of the above 1st, and the above 2nd. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the flat-surface type fluorescent lamp used for the 

back light of a liquid cry stal display etc. 

[0002] 

[Description of the Prior Art] The example of composition of the flat-surface type fluorescent lamp used for the back light of 
a liquid crystal display etc. is shown in drawing 3 (perspective diagram) and drawing 4 (A-A cross section of drawing 3 ). The 
electric discharge room 4 is constituted by joining the tooth-back box 2 which consists of the front substrate 1 whidTthis 
flat-surface type fluorescent lamp becomes from transparent glass material, transparent or opaque glass material, or ceramic 
material through the frit glass 3 as jointing material. While the discharge gas (not shown) containing Ne, Ar, Xe, Hg, etc. is 
enclosed w ith this electric discharge interior of a room by the pressure of about 5 kPa(s), the discharge electrode 5 of a couple 
is arranged. A fluorescent substance 6 is applied to the vertical side of the aforementioned electric discharge interior of a 
room, and the edge of the aforementioned discharge electrode penetrates the frit glass as the aforementioned jointing material, 
and is pulled out by the aforementioned electric discharge outdoor. 

[0003] the lead which penetrates the principal piece material 501 allotted to the aforementioned electric discharge interior of a 
room and the aforementioned frit glass here as the discharge electrode 5 by the conventional technology is shown in drawing 

5 - a member 502 is carried out spot welding 503 to 

[0004] The lead member of the aforementioned discharge electrode is constituted by the material (for example, 
42%nickel-6%Cr-** Fe alloy) which is easy to form the oxide film for raising junction nature with frit glass while it has the 
coefficient of thermal expansion near frit glass, in addition, this lead - the pewter for connecting with an external circuit is 
put on the edge pulled out by the aforementioned electric discharge outdoor of a member 

[0005] On the other hand, the principal piece material of the aforementioned discharge electrode tends to emit a secondary 
electron, and is constituted by the aforementioned lead member and spot welding plain-gauze cone material (for example 
nickel). ' 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the composition of the discharge electrode by the above-mentioned 

conventional technology, since spot welding of the principal piece material and lead member of a discharge electrode is 

earned out, connection may be unstable and an open circuit may arise during lighting. Moreover, electric discharge will 

become uneven, if a metal disperses at the time of spot welding and it adheres to principal piece material. Moreover, since the 

spot welding section serves as a salient configuration, it tends to cause local electric discharge and unusual electric discharge 

[0007 ] On the other hand, since the coefficient of thermal expansion of nickel used abundantly as principal piece material of a 

discharge electrode differs from the coefficient of thermal expansion of the glass used abundantly as a material of a front 

substrate or a tooth-back box greatly, it may require thermal stress for the joint of the lead member of a discharge electrode, 

and frit glass, and breakage may produce it in this joint or a front substrate, and a tooth-back box. 

[0008] furthermore, the lead of a discharge electrode - in order to put a pewter on the edge pulled out by the electric 

discharge outdoor of a member, it is necessary to remove the oxide film formed in order to raise the junction nature of this 

lead member and frit glass, and becomes the cause of the cost rise by the increase of a man day 

[0009] this invention is a thing like **** in the conventional technology which carries out trouble solution 

[0010] 

[Means for Solving the Problem] As for the flat-surface type fluorescent lamp by this invention, an electric discharge room is 
constituted by joining a front substrate and a tooth-back box through jointing material. In the flat-surface type fluorescent 
lamp which the discharge electrode of a couple has been arranged while the discharge gas was enclosed with the 
aforementioned electric discharge interior of a room, the fluorescent substance was applied to the vertical side of the 
aforementioned electric discharge interior of a room, and the edge of the aforementioned discharge electrode penetrated the 
aforementioned jointing material, and was pulled out by the aforementioned electric discharge outdoor The portion allotted to 
the aforementioned electric discharge interior of a room of the aforementioned discharge electrode It has the composition 
sandwiched by the enveloping layer which the sheet metal which consists of the 1st metal material becomes from the 2nd 
metal material, the metal material of the above 1st Compared with the metal material of the above 2nd, it has the coefficient of 
thermal expansion near the aforementioned jointing material, and compared with the metal material of the above 1st, it is easy 
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to emit a secondary electron, or a sputtering yield tends to emit a low or a secondary electron, and the metal material of the 
above 2nd is characterized by a sputtering y ield being low. 

[001 1] Furthermore, preferably, the sheet metal which consists of metal material of the above 1st, without forming the 
enveloping layer which consists of metal material of the above 2nd is exposed, and the portion which penetrates the 
aforementioned jointing material of the aforementioned discharge electrode is characterized by forming the oxide film in this 
outcrop. 
[0012] 

[Embodiments of the Invention] The Hat-surface type fluorescent lamp by this invention example has the same whole 
composition as what was shown in aforementioned drawing 3 and drawing 4 , and has the feature in the details composition of 
a discharge electrode. 

[0013] The details composition of the discharge electrode in the flat-surface type fluorescent lamp by this invention example 
is shown in drawing 1 . Partial 5a allotted to the aforementioned electric discharge interior of a room of this discharge 
electrode It has the composition sandwiched by the enveloping layer 52 with a thickness of about 5 micrometers - about 50 
micrometers which sheet metal 5 1 with a thickness of about 200 micrometers it is thin from the 1st metal material becomes 
from the 2nd metal material. The sheet metal which consists of metal material of the above 1 st, without forming the 
enveloping layer which consists of metal material of the above 2nd exposes partial 5b which penetrates the aforementioned 
jointing material of this discharge electrode, and the oxide film is formed in this outcrop. Furthermore, it has the composition 
sandwiched by the enveloping layer which the sheet metal which consists of the 1st metal material like the portion allotted to 
the aforementioned electric discharge interior of a room as for edge 5c pulled out by the aforementioned electric discharge 
outdoor of this discharge electrode becomes from the 2nd metal material, the enveloping layer which consists of metal 
material of the above 2nd is covered, and the pewter (not shown) for connecting with an external circuit is put. 
[0014] As metal material of the above 1st, a 42%nickel-6%Cr-** Fe alloy etc. is used and nickel etc. is used as metal material 
of the above 2nd. The 42%nickel-6%Cr-** Fe alloy as I st metal material has the coefficient of thermal expansion near frit 
glass compared with nickel as 2nd metal material, and an oxide film is easy to be formed. On the other hand, nickel as 2nd 
metal material tends to emit a secondary electron compared with the 42%nickel-6%Cr-** Fe alloy as 1st metal material, and a 
sputtering yield is a low. 

[0015] If the metal which is easy to emit a secondary electron is covered with the front face of the portion allotted to the 
electric discharge interior of a room of a discharge electrode, while the starting voltage and the sustaining voltage of electric 
discharge can be lowered and the lighting nature as a flat-surface type fluorescent lamp will improve, power consumption 
decreases. Moreover, if the low metal of a sputtering yield is covered with the front face of the portion allotted to the electric 
discharge interior of a room of a discharge electrode, there w ill be little contamination of the phosphor screen depended for 
being based on the reattachment [ exhausting / of an electrode ] of a spatter particle accompanying prolonged electric 
discharge, and the working life as a flat-surface type fluorescent lamp will become long. 

[0016] The complex of the 1st metal material and the 2nd metal material is formed by carrying out cold pressure welding of 
the foil 520 which becomes a portion except the part which should form an oxide film by both sides of the sheet metal 510 
which consists of the 1st metal material from the 2nd metal material, as shown in drawing 2 . Then, an oxide film is formed 
only in the portion which the 1st metal material exposed whether the aforementioned complex is pierced with a press in the 
configuration which should serve as a discharge electrode, and by **********i n g an( j processing all over the bottom 
hydrogen furnace of a dew-point of about 1000 degrees C. 

[0017] As 2nd metal material, you may use a nickel-Fe alloy besides Above nickel, a nickel-Cr-Fe alloy, aluminum, Cu, Zn, 
etc. aluminum, Cu, Zn, etc. tend to emit a secondary electron compared with Above nickel, and a sputtering yield is also a 
low. Spot welding with the 42%nickeI-6%Cr-** Fe alloy as a lead member of a discharge electrode cannot use aluminum, Cu, 
Zn, etc. conventionally as principal piece material allotted to eye a difficult hatchet in the electric discharge interior of a room. 

[0018] However, when using aluminum, Cu, Zn, etc. as 2nd metal material, in case oxidation treatment is performed to 
complex with the 1st metal material, Cr contained in the nickel-Cr-Fe alloy as 1st metal material is spread in the 2nd metal 
material, and the problem that the conductivity of the 2nd metal material and secondary-electron-emission nature fall tends to 
arise. In this case, what is necessary is to make the diffusion prevention layer which lowers the temperature which performs 
oxidation treatment or consists of a nickel-Fe alloy etc. between nickel-Cr-Fe alloy sheet metal, aluminum foil, Cu foil, Zn 
foil, etc. intervene, and just to carry out cold pressure welding. 

[0019] In adopting the hard glass which contains many silicas on the other hand as a material of the front substrate which 
constitutes the aforementioned electric discharge room, and the ceramic material which contains many aluminas as a material 
of a tooth-back box, compared with the aforementioned 42%nickeI-6%Cr-** Fe alloy, a 29%nickel-16%Co-** Fe alloy with a 
small coefficient of thermal expansion, a 42%nickel-** Fe alloy, etc. are suitable as 1st metal material which constitutes a 
discharge electrode. In this case, since oxidation-treatment temperature of the 1st metal material can be made low, it is 
convenient to an energize's in the advantage in the case of usins aluminum, Cu. Zn, etc. as 2nd metal material. 
[0020] 

[Effect of the Invention] Since the discharge electrode of a flat-surface type fluorescent lamp is considered as the composition 
sandwiched by the enveloping layer which the sheet metal which consists of the 1st metal material becomes from the 2nd 
metal material according to this invention, while not carrying out spot welding of the principal piece material allotted to the 
electric discharge interior of a room like the conventional discharge electrode, and the lead member pulled out by electric 
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discharge outdoor and simplifying a manufacturing process, it is hard to produce fracture of a discharge electrode, dirt, etc., 
and it is hard for local electric discharge, unusual electric discharge, etc. to happen. 

[0021 ] The portion which penetrates frit glass the sheet metal which consists of metal material of the above 1st like the lead 
member in the conventional discharge electrode Moreover, junction nature with frit glass. In addition to doing so the 
operation effects, such as the adjustment of coefficient of thermal expansion, as a core material of the portion allotted to the 
electric discharge interior of a room of a discharge electrode, it contributes also to the adjustment of coefficient of thermal 
expansion with a front substrate and a tooth-back box, and breakage of the joint of a discharge electrode and frit glass or a 
front substrate, and a tooth-back box is suppressed. 

[0022] on the other hand, although the enveloping layer which consists of metal material of the above 2nd does so the 
operation effect replaced with the principal piece material in the conventional discharge electrode, it is restrained like the 
principal piece material in the conventional discharge electrode by spot-welding nature with a lead member — since secondary 
electron emission is large and a sputtering yield can choose and adopt low material without things, it contributes to 
improvement in the lighting nature as a fiat-surface type fluorescent lamp, reduction of power consumption, extension of a 
working life, etc. 

[0023] As mentioned above, according to this invention, high performance, long lasting, and the flat-surface type fluorescent 
lamp of a low cost are offered. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, with the composition of the discharge electrode by the above-mentioned 
conventional technology, since spot welding of the stating part material and lead member of a discharge electrode is carried 
out, connection may be unstable and an open circuit may arise during lighting. Moreover, electric discharge will become 
uneven, if a metal disperses at the time of spot welding and it adheres to stating part material. Moreover, since the spot 
welding section serves as a salient configuration, it tends to cause local electric discharge and unusual electric discharge. 
[0007] On the other hand, since the coefficient of thermal expansion of nickel used abundantly as stating part material of a 
discharge electrode differs from the coefficient of thermal expansion of the glass used abundantly as a material of a front 
substrate or a tooth-back box greatly, it may require thermal stress for the joint of the lead member of a discharge electrode, 
and frit glass, and breakage may produce it in this joint or a front substrate, and a tooth-back box. 
[0008] furthermore, the lead of a discharge electrode - in order to put a pewter on the edge pulled out by the electric 
discharge outdoor of a member, it is necessary to remove the oxide film formed in order to raise the junction nature of this 
lead member and frit glass, and becomes the cause of the cost rise by the increase of a man day 
[0009] this invention is a thing like **** in the conventional technology which carries out trouble solution. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/ogi-birVtran_web_cg 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] As for the flat-surface type fluorescent lamp by this invention, an electric discharge room is 
constituted by joining a front substrate and a tooth-back box through jointing material. In the flat-surface type fluorescent 
lamp which the discharge electrode of a couple has been arranged while the discharge gas was enclosed with the 
aforementioned electric discharge interior of a room, the fluorescent substance was applied to the vertical side of the 
aforementioned electric discharge interior of a room, and the edge of the aforementioned discharge electrode penetrated the 
aforementioned jointing material, and was pulled out by the aforementioned electric discharge outdoor The portion allotted to 
the aforementioned electric discharge interior of a room of the aforementioned discharge electrode It has the composition 
sandwiched by the enveloping layer which the sheet metal which consists of the 1st metal material becomes from the 2nd 
metal material, the metal material of the above 1st Compared with the metal material of the above 2nd, it has the coefficient of 
thermal expansion near the aforementioned jointing material, and compared with the metal material of the above 1st, it is easy 
to emit a secondary electron, or a sputtering yield tends to emit a low or a secondary electron, and the metal material of the 
above 2nd is characterized by a sputtering yield being low. 

[001 1] Furthermore, preferably, the sheet metal which consists of metal material of the above 1st, without forming the 
enveloping layer which consists of metal material of the above 2nd is exposed, and the portion which penetrates the 
aforementioned jointing material of the aforementioned discharge electrode is characterized by forming the oxide film in this 
outcrop. 
[0012] 

[Embodiments of the Invention] The flat-surface ty pe fluorescent lamp by this invention example has the same whole 
composition as what was shown in aforementioned drawing 3 and drawing 4 , and has the feature in the details composition of 
a discharge electrode. 

[00 13] The details composition of the discharge electrode in the flat-surface type fluorescent lamp by this invention example 
is shown in drawing 1 . Partial 5a allotted to the aforementioned electric discharge interior of a room of this discharge 
electrode It has the composition sandwiched by the enveloping layer 52 with a thickness of about 5 micrometers - about 50 
micrometers which sheet metal 51 with a thickness of about 200 micrometers it is thin from the 1st metal material becomes 
from the 2nd metal material. The sheet metal which consists of metal material of the above 1st, without forming the 
enveloping layer which consists of metal material of the above 2nd exposes partial 5b which penetrates the aforementioned 
jointing material of this discharge electrode, and the oxide film is formed in this outcrop. Furthermore, it has the composition 
sandwiched by the enveloping layer which the sheet metal which consists of the 1 st metal material like the portion allotted to 
the aforementioned electric discharge interior of a room as for edge 5c pulled out by the aforementioned electric discharge 
outdoor of this discharge electrode becomes from the 2nd metal material, the enveloping la>er which consists of metal 
material of the above 2nd is covered, and the pewter (not shown) for connecting with an external circuit is put. 
[0014] As metal material of the above 1st, a 42%nickeI-6%Cr-** Fe alloy etc. is used and nickel etc. is used as metal material 
of the above 2nd. The 42%nickel-6%Cr-** Fe alloy as 1st metal material has the coefficient of thermal expansion near frit 
glass compared with nickel as 2nd metal material, and an oxide film is easy to be formed. On the other hand, nickel as 2nd 
metal material tends to emit a secondary electron compared with the 42%nickel-6%Cr-** Fe alloy as 1st metal material, and a 
sputtering yield is a low. 

[0015] If the metal which is easy to emit a secondary electron is covered with the front face of the portion allotted to the 
electric discharge interior of a room of a discharge electrode, while the starting voltage and the sustaining voltage of electric 
discharge can be lowered and the lighting nature as a flat-surface type fluorescent lamp will improve, power consumption 
decreases. Moreover, if the low metal of a sputtering yield is covered with the front face of the portion allotted to the electric 
discharge interior of a room of a discharge electrode, there will be little contamination of the phosphor screen depended for 
being based on the reattachment [ exhausting / of an electrode ] of a spatter particle accompanying prolonged electric 
discharge, and the working life as a flat-surface type fluorescent lamp will become long. 

[0016] The complex of the 1st metal material and the 2nd metal material is formed by carrying out cold pressure welding of 
the foil 520 which becomes a portion except the part which should form an oxide film by bothTsides of the sheet metal sTo 
which consists of the 1st metal material from the 2nd metal material, as shown in draw ing 2 Then, an oxide film is formed 
only in the portion which the 1st metal material exposed whether the aforementioned complex is pierced with a press in the 
configuration which should serve as a discharge electrode, and by **********j ng an _ processing all over the bottom 
hydrogen furnace of a dew-point of about 1000 degrees C. 
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[001 7] As 2nd metal material, you may use a nickel-Fe alloy besides Above nickel, a nickel-Cr-Fe alloy, aluminum, Cu, Zn, 
etc. aluminum, Cu. Zn, etc. tend to emit a secondary electron compared with Above nickel, and a sputtering yield is also a 
low. Spot welding with the 42%nickel-6%Cr-** Fe alloy as a lead member of a discharge electrode cannot use aluminum, Cu, 
Zn. etc. conventionally as principal piece material allotted to eye a difficult hatchet in the electric discharge interior of a room. 

[0018] However, when using aluminum, Cu, Zn, etc. as 2nd metal material, in case oxidation treatment is performed to 
complex with the 1st metal material. Cr contained in the nickel-Cr-Fe alloy as 1st metal material is spread in the 2nd metal 
material, and the problem that the conductivity of the 2nd metal material and secondary-electron-emission nature fall tends to 
arise. In this case, what is necessary is to make the diffusion prevention layer which lowers the temperature which performs 
oxidation treatment or consists of a nickel-Fe alloy etc. between nickel-Cr-Fe alloy sheet metal, aluminum foil, Cu foil, Zn 
foil. etc. intervene, and just to carry out cold pressure welding. 

[0019] In adopting the hard glass which contains many silicas on the other hand as a material of the front substrate which 
constitutes the aforementioned electric discharge room, and the ceramic material which contains many aluminas as a material 
of a tooth-back box, compared with the aforementioned 42%nickeI-6%Cr-** Fe alloy, a 29%nickel- 16%Co-** Fe alloy with a 
small coefficient of thermal expansion, a 42%nickel-** Fe alloy, etc are suitable as 1st metal material which constitutes a 
discharge electrode. In this case, since oxidation-treatment temperature of the I st metal material can be made low, it is 
convenient to an energize's in the advantage in the case of using aluminum, Cu, Zn, etc. as 2nd metal material. 
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DESCRIPTION OE DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective diagram of the discharge electrode in the flat-surface type fluorescent lamp by this invention 
example. 

[Drawing 2] It uses in this invention example and is the perspective diagram of the complex of a **** discharge electrode. 

[Drawing 3] It is the perspective diagram showing the whole flat-surface type fluorescent lamp composition. 

[Drawing 4] It is the cross section showing the whole flat-surface type fluorescent lamp composition. 

[Drawing 51 It is the perspective diagram of the discharge electrode in the flat-surface type fluorescent lamp by the 

conventional example. 

[Description of Notations] 

1 Front Substrate 

2 Tooth-Back Box 

3 Jointing Material (Frit Glass) 

4 Electric Discharge Room 

5 Discharge Electrode 

51 Sheet Metal Which Consists of the 1st Metal Material 

52 Enveloping Layer Which Consists of the 2nd Metal Material 

6 Fluorescent Substance 
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DRAWINGS 
[Drawing 1] 
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